Sanitized Copy Approved for Release 2011/06/28 : CIA-RDP80-00809A000600220185-3

- s~
< CLASSIFIGATION (ml_
CENTRAL IN° ELLIGENCE AGENCY’ oL REPORT
INFORMATION FROM . _ :
) FOREIGN DOCUMENTS OR RADIO BROADCASTS CD NO. 5OX1 HUM

COUNTRY UssR . DATE OF
INFORMATION 1948

SUBJECT HSolentific - Dissel towstsr angius
HOW B DATE DIST. 49 Apr 19%9
PUBLISHED.  ¥omthly periodical

WHERE
PUBLISHED  Moseow NO. G7 PAGES 5

DATE
PUBLISHED  Jamuary 29%8
SUPPLEMENT TO

LANGUAGE Ruasian ' : REPORT NO.

THS 1S UNEVALUATED INFORMATION

' SOURCE  Aviamshilinage lommost’, Wo 1, iS48. (FEB B-209-6 - Translatica
saur _.m_',!&ﬁ!@h—__ 2aps Proy B-209.

LEWYI OF SERYICE OF PARTS IN THE XD-35-NATI DIBSKL

Y. .. Trulyayer, Candidate Tech Soi
Research Automobile and
Tractor Institute
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ED-35-MATI 57-hp Diessl engines havs beer installsd fw the Kirovets - - ;
D-35 caterpillar tractors. This engime imcorporates ths latest improve-
menis {2 engins design and ia distinguizhed by dependadility and durebility.
In operaticmal tosts, one of the new engines opsrated under losd for about
2,000 howrs, including more than 1,900 hours ca & tractor under field com-
ditioms. The basio purts of this engins, including the counssting-rod-
orankshaft assemdly wore not disxnntled during the tests.

Ragine power after varm-up wvae 7.3 hp with & frel copsuaption of 222
€ems per horsopower-hour. After 2,00C opermating hours, engine power ip-
to 30 hp vita approximately the same fuwel comsumpticn., Thus, despite
the lomg period of time it was In opcration without undergoing repeirs, the
eagine comtinmed to De in good operating conditiop. Wear om the pisiom rings
soarcely saowed up at sll ia ide comeumption of lubricating oll; the averege
amount of oi) comcumed was lees tham 3 perceut of the Dissel fuel conswmed.
Even at the end of the test the amount of oil consumed was no more than the
mxizmm allowsd .

il

The following paregraphs present data om the wear om the basic parts
after 2,000 cperating hrurs and preliminary estimates of the lemgthi of their
wsefal lives and the matwre of the repeir operations requirsd.

T™e grestest amount that rumowable interchrugeabls cylinder sleeves can

0.36-0.41 nillimeter. After the first 1,0CO hours, the wear ocm tlese

sleover was 0.23.0.25 millimeter. Thus the vear woe faster at ‘e begimming.

This is explained by the change in the slasticity of the piston rings, whiock
wwre wot replaced during the test.
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The msection of marimum sleeve wear is in the plane perpesndicular to
the &xis of the crankshatt opposits the firat sompression ring whem the ring
ia in top dead-cemtor position. This section occupies less than 5 millli-
moters along the line gemermtiug the ¢ylinder. The wear rapidly dscreases
with intreamed distamcs from the upper edge of the sloeve, and at a distance
of 15 millimeters from the area of moet wear thers is only about ome fourth
&8 much wear,

The amount the sleeves in the most worn arse are out-of-round is equal
to half the amoumt of wear. i

The slesves of the first experimental enginss were not subjected to the
neat-treatment prov ded for by the technical specifications; therefore, thoy
wore out several times faster than standard serially prrduced sleeves.

For cylinders of these dimensions, the maximum wear necessitatir change
of slesve 13 eatimated to be 0.6 millimster., This is quite a eafe limit,
since the area of maximmm wear is Emall, and only the top compression ring
operates along it It is obvions from the ebove data that the lsngth of sexv-
10e of sléeves wb’sh have not been heat-treated is considerably longsr than
2,070 hours.

It can be estimated that cylinder sleeves wanufactured in asconiansce
with the acceptad technical epecifications will have to be changed after
approximately 3,000-3;50. hcurse® use.

The pistonr kive four compreseion rings and two oil-comtrol riigs. The }
upper oil-ccutrol ring is directly under the compression rings; the sacond :
oil ring is on the lower part of the plstoxn. : :

The top oompressior ring and the oll-sontrol rings vear the fastest.
After 2,000 hours, the gap in the top ring lock spreed to 6-6.5 millimeters,
whille the gap in the oil-comtrol ring locks inereased to 4-5 millimeters. The
AP in Lo sovuui vwepsvosius ilug LUk eprcad 0-0.6 =llimsters

Only in the top compression ring is vidthwise weer cbserved--about 0.07
millimeter. The second compression ring does mot wear unifcrmly, varying
frra 0.01 to 0,06 millimster. The bottom rings shkov almost no vear widthwise.

This data shovs that after 2,000 nours; LW upper cosgressicn and oil-
control rings mmst be chapged., flthongh the other compression rings can be
used somewhat langer, it is of doubtful oxpedience not to change all the rings
vhen making re,uirs, eince, after assembly of the engines, there ia mot the
safe tightness obtained by using unckanged ringe vith a worn-out slesve, in
vhich circumetance rings ¢n thair second working oycle wear at a slower rate
than nev rings because the olA rings are less elastic. Therefore (pending
a more compiste stuly of the matter), it is recommended that all tbs piston
rings be changed at the same time.

In order to dlamsatle tue comnecting-rod-crankshaft assembly wien chang-
ing pistcn rings, it 1s necessary to rewmove the cylinder head and drop the
pan. The pistons are taken out trom the head side. To zvoid damaging the
lands between the pistom riag grooves when taking out ths pistoms, 1% is
necessary to first round off the ridges ‘vhich have appeerel on the upper part
of the uleeves as & result of vear cn the sleeves by the top pistow rings.

The engine has aluminua pistone. The parts of the piston that undergo
wear are the ekirt guide surface, the openings in the bosees under the piston
pin. and the grooves for the piston rings. Tue vear on the guide srxlace is
not uniform along the line generating it, and after 2,000 howrs of operation
the wear is atout 0.1 millimeter along the edges and about 0.05 millimeter in
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the middle part. After ths sams psriod, s openings under the piston pim
are worp 0.02 millimeter: im scms :ase3 ihe wear amcuzts to 0,0k millimeter.
The ring grooves other than the “op ones wre wort 0.01-0.03 millimster
vidtbwise; the top groovss are wura 0.06-0.07 millimeter.

It can bs estimated thas vha paricd of servise c¢f the pistom will be
the same ae that of the sleseves, 3.000-7,500 hours, After that amount of
time, tho skirt guide surfaze will be worn dovn approximately 0.2 millimster
and the clesramce between this part of ths plston &nd the slseve will be
about 0.6 mlllimeter. By tnoise tims, the cremimg undsr the piston pin and
the tep groove of the piaton will have vorm the merimue alliowable amowmt, o
Tigatening the slseve vill iedass the widthwise wesr om the top pleton groove. Ly i

The piston pins are vors wniformly both ir the plases joining the bush-
ing of ths top end of the comwecting rod and in the bosses of the pleton.
The wsr 8 from 0,01 to 0,03 aillimeter, in whkish ovalnsss and taper are
prestionlly nonexistent. The bushings of the top emds of the commecting
rods ars worn 0,.02-0.03 miliimeter im the plames of the comnscting rods; in
a prpemdionisy direction the bushimge scarcely changs size at all.

After tho engips had operated 0,000 hours, the clesranie between the
plsten pin and the bushing of the top end of the sommecting rod wae less
than 0.08 millimwter. Witk thos much clssrense, there is no mesd to make
TepRiye or replace parts. Evem if the rate of wear insreaees later om be-
cause of the incresssd =learince, these parts can be used about 1,000 hours
more., The crankshaft runs in five mein bearings, which have interchangeable
bushings of load dromce. The sommecting rod bearings also have interchange-
able bushings of lead bronzo.

The wear om 2 Jjournals after 2,000 hours is 0,07-0.08 millimeter. The
Jourzals are worn quite uniformly, vith the e¢xception of the first and third,
vhich are somewhat less vorn. The Jownals are less than 0.03 millimeter
out-cf-round. The lower main duahings ere @cre vorn than the upper; the wear . o
on them with respect to thickness is 0.0bh millimetsr; vhile the wear on the B
apper bushings is only 0.02 miiiimeter.

The meximim wesr cu tae <rankpins ig 0,10-0.13 miliimeter. Unequal vear
of tko (.unkpins with respect io circumforenzes is observed. In the majority
of oraakpins the out-of-rcund is almost oqual to the maximum wear. The upper
bushings .are worn 0.03-0,0% millimster with respest to thickness and the
lower bushings ave worn 0.04-C.05 millimeter.,

Anmmlar outs resulting from the shrepive action of particles which have
fallen intd the lubricating oil are obssrrved om 211 the Jowrnals and orenk-
pins of the cxenkshaft after 2,000 bours.

The clearapse 1. the oomracting-rod besrings of the nev engines ie from
0.06 to 0,10 millimeter. After 2,000 hours, ths <¢learanze has insreagsd 9.2
millimeter ad ie more than 0.25 millimeter. The ¢leavance in the most worn 1
main bearings has imcreased C.1° millimsier and amcunt to 0,20-0.25 milli- I . o . .
meter. The wear onm individual crenkshaft basrings is given im Table 1. R

In determining the maximum allowabls :learsnce in dearings, it is neces-
sary to oonsider not only vhe! clsarvencs 1s necessary for sufficient lubrica-
tiom of tae fricticn suwrf2ce, but alwc the pesd to meintain coxrrest seating LAY
of bughings. Abnormally large cleecanss results in wear on the seatving under EERIRUN -
the Lushings. When such damage hes taken [lace 1t 1a mesessary to bore under : - _'
the rushings vhich have increaced in cutslde dismeter. Thie presents serious
a1fficultien. The damaged commesting:-~oda hars t¢ be changed, since 1l is
not expedicat to hore the lower emds «? the ;ods and use Cveraige comneoting-
rof dushings.
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In view of the standards sdopied Yor engiuss of other mokes ; 1t may be
assumsd that when there iz susk wear the “omerting=rod bearing pins of the
shaft ought to be ground amd tha: ths tisArance spuses iy the main bearings
&re ciose to the limit. Therefors, the pericd of gervice befors rspair of
the orsnkshast and besrings 1s revghly 2,000 acura.

The camaheft rune in three bronse bushirgs. After the eng e has zrwm
for 2,000 hours, there is wot muck wear cn the sams and the shatt. The
ocanshast Ishings weexr mifermly, 0.05-0,05 m2ilimeter. The sleaveuse be-
tween the camabaft and the buab:age bas insvessed from 0,08 millimeter to
0.12-0,13 millimeter, but this permites further use vithout repair,

The valve tappets and their seats iz the block 40 not vear mmoh e¢ither.,
After the engine bad yun for 2,000 nowrs s The outeide dismsters of the tap-
pots proved to be within the limi:t permitted for asw parte. The pcrts in
the block wore lses than C.02-0,03 mill-meter.

The inlet and éxhaust valves are relisved of side pull by speoial
valve guidss, whichk assurs correct geating of the valives ard small amounts
of vear cn them. Ths inlet valve stems vere worn 0,01-0,02 millimetesr, and
ths exianst valvs stems, 0.02-0.0% millimeter. The most wear on the valve-
etem-guide bushings, 0.06-0,08 millimstor, is obsorved in their lowsr pert.
The wear ou the Lushings of individual inlet valves is 0.12-0,1k nilliuster,
These bushings are more wornm becauss of abragive rubbing of sta4s coatsd
¥ith carbom, . “

*  The engins worked f.r 2,000 houwrs without the valves' teing ressated.,
During this period, ripg-shaped weur and s¥ities appeared on the dearing
.'l

The valve-stem guides did nct show aay noticsahls wear with respect to
oither outeide diameter or face. The openings in the supports of the
rocker arme wers worn 0.02-0.0k miliimeter. The wear oh the rocker rollers
vas less tham 0.0l millimeter. while +he buahinga ‘wore N 02N 12 me114oaso

The camshaft parts can bo used for considersbly more tham 2,000 hours
vithomt repair. After this period the cGly operstions required are srinding

* of ths valve heads, &d Justment of the valve seats; and subsequent reseating

of the valves.

The other englie parts are also sufficiently long-wearing and can be
used withoat repair for more then 2,000 hours. An exceptiom to this is the
fan ball bearings, the radial slsarance of which vas 0.13 and 0,19 milli-
meters vith an axial clearance of about C.5 milligwter. In view of the
severe conditicas to which these beairings ware aubject and the possidle
acoldents if they bwrn out s bedly worn bearings should be changed after
2,000 hours' use.

The lomg-weering qualities of thess ongines creats ruvorabls comiltions
for thelr reyair. From a technical standpeint,, reconiitioning oylinder
sleeves is possibdle; however, since tbis would ueax thau oversize pistons
and rings also would be required; and since; in addition, the organization
of the serial processing of worn-out parts is extremsly diffisult in eom-
Pazigon vwitk the mapufesture of nev sloeves, it is of doubtful expedience
to recondi*ion wleeves. This subject should eceive special study,

Vo night also consider the excessive use of crersize riugs and piston
Pins. The use of the latter may be recommended 1o exceptional cases when
individwal pistoms or the tushings of ths o enis of the conmoting rids
are asolidentally excessively wocn. .
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Repair-size parts will be nmauch used in the reconditioning of crankshaft

‘bemrings. Reconditioning bearings imvolves regrinding jownals and install- |

ing repair-gize dushings. To correct the shaft, it is necessary to make tba
jowrnals less than 0.5 millimeter emalier in diameter. Crankshafts re very
durable and their journals may be gremnd 2ight or tenm timss. After this,
bearings may be safoly used ‘only if the same cXkill ip wsed in their repair
a8 in' the manufacture of nsw engines, Therefors, it is advisable to organite
the produstich of repair Lushings vhose maunfacture is complex in enterprises
manufecturing standard bushings.

The grinding of crapkabafis must be carried on in special repair plants.
The diameters of jJowrnels are made sccurate to 0.02 millimster, the allowable
cut-of-rowad sind taper is 0,01 millimster. Special cave must be taken to
kosp the main journals in aligmment. They may sag no more than 0,02 milli-
motor.  They must Ve ground with a sufficlent degres of accuracy. Thersfore,
ths ‘gripding mechines in repalr plante met bs kopt in good econdition.

Engines being repaired wust be carefully and corrsstly reasseablsd.
This 18 particularly important in regard to crankahaft bearings.

An important  prevequisite for improving. the quality of assembly work is
the preperation space and ths presence of the receseary wessuring instruments,
‘attackmente, and ssseubly tools; incluling dynamometrlic switches, The parts
must be olsamaed with comprossed &lir amd gpocial vashing shops must be sel up’
_.in repeir plants.

Table 1
Jowrnals Bearings Yox
Bearing Out-of ~round Taper Woar Wear Clearensy
¥o (om) {mm) (zm) (mm) (am)
1 .03 0.0L  C.O4 0.02 0.16
2 C.03 0.0k 0.07 0.04 0.21
3 0.02 0.01 0.05 0.0€ 0,21
h 0,01 0.01 0.08 0.77 0.25°
5 0.03 0.03 0.07 0.03 0.20
Table 2
Crerkpins Bearinge -
Bearing ~ Out-of-round  Taper  Wear Wear Clearance
Bo (m) () (m) (mm) {em)
1 6.00 Q.02 0.10 .08 0,26
2 Q... 0.02 O.l1 0.08 0.27
3 0.1¢ 0.0k C.l12 0.08 0.28
& 0.08 0.0k 0.13 0.07 0.28
-EEKD -
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